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CLAIMS

1. A video predictive encoding device comprising:

input means that inputs a plurality of pictures constituting/a
video sequence;

encoding means which encodes the pichures by either
intra-frame prediction or inter-frame prediction to generate gompressed
picture data, and which also encodes output order inforpfiation of each
picture and information about a picture type of gach picture, the
compressed picture data generated fo include a picture serving as a
random access point;

reconstruction means which decodgs the compressed picture
data to reconstruct pictures;

picture storage means whigd stores one or more of the
reconstructed pictures as reference pictures to be used for encoding of a
subsequent picture; and

control means which/determines the picture type and controls

the picture storage meang, based on the determination of the picture

type,

wherein the/control means labels each of the pictures as one of

2) a type 1 picture, the type 1 picture being a picture which is
decoded after a CRA picture associated with the picture and is
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outputted before the associated CRA picture , and which has a list of
reference pictures for execution of inter-frame prediction, the list of
reference pictures including at least one reference picture labeled as/a
type 1 picture or at least one reference picture preceding said assogfated
CRA picture in decoding order;

3) a type 2 picture, the type 2 picture being a picturg which has
a list of reference pictures for execution of inter-frame prediction, and
which is characterized in that every reference pictdre in the list of
reference pictures is labeled as either a type 2/picture or a CRA
picture and is decoded after a CRA pictyfe associated with the

picture.

2. A video predictive encodifg device comprising:

input means that inputs a/plurality of pictures constituting a
video sequence;

encoding means ich encodes the pictures by either
intra~frame prediction or firter-frame prediction to generate compressed
picture data and whicK also encodes output order information of each
picture, the compréssed picture data .including a picture serving as a
random access point;
ction means which decodes the compressed pictue
data to regonstruct pictures;
picture storage means which stores one or more of the
recgnstructed pictuzes as reference pictures to be used for encoding of a

ubsequent picture; and

control means which controls the picture storage means, and
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which classifies and controls each of the pictures, the pictures classified
into three types:

1) a clean random access (CRA) picture from which decodipg
of encoded data is started;

2) a picture, which is decoded after a CRA picture asgociated
with the picture, which is outputted before the associated CRA picture ,
which is not subjected to a decoding process by the reconstruction
means and is not stored in the picture storage meaps or output, and
which has a list of reference pictures for execyfion of inter-frame
prediction, the list of reference pictures including at least one reference
picture not subjected to the decoding progéss by the reconstruction
means , or at least one reference picture preceding the associated CRA
picture in decoding order;

3) a picture which is decoded by the reconstruction means and
stored in the picture storage meags for reference as needed, and which
is characterized in that the pigture has a list of reference pictures for
execution of inter-frame prédiction and in that every reference picture
in the list of reference pittures is decoded by the reconstruction means

and is decoded after 3 CRA picture associated with the picture.

3. A video predictive encoding method executed by a video
predictive encoding device, comprising:
Input step of inputting a plurality of pictures constituting a
video seéquence;
an encoding step of encoding the pictures by either intra-frame

pfediction or inter-frame prediction to generate compressed picture
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data and also encoding output order information of each picture and
information about a picture type of each picture, the picture dat
including a picture serving as a random access point;

a reconstruction step of decoding the compressed picture data to
reconstruct pictures;

a picture storage step of storing one or mfore of the
reconstructed pictures as reference pictures to be used for encoding of a
subsequent picture; and

a confrol step of determining the pictupé type and controlling
the picture storage step based on the dete

wherein the control step further cgmprises the video predictive
encoding device labeling each of the pictures as one of three types:

1) a clean random access {CRA) picture, the CRA picture
being a piciure which is cherfacterized in that a type 2 picture,
subsequent to 2 CRA picture/can be correctly decoded when decoding
ig started from the CRA picture;

2) a type 1 picpire, the type 1 picture being a picture which is
decoded after a picture associated with the picture and is
outputted before/the associated CRA picture, and which has a list of
reference pictres for execution of inter-frame prediction, the list of
reference plctures including at least one reference picture labeled as a
type 1/picture, or at least one reference picture preceding said
assodiated CRA picture in decoding order;

3) atype 2 picture, the type 2 picture being a picture which has
a list of reference pictures for execution of inter-frame prediction, and

which is characterized in that every reference picture In the list of
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reference pictures is labeled as a type 2 picture or as a CRA picture and

is decoded afier the associated CRA picture.

4. A video predictive encoding method executed by a ¥ideo
predictive encoding device, comprising:

an input step of inputiing a plurality of pictures cofistituting a
video sequence;

an encoding step of encoding the pictures by £ither intra-frame
prediction or inter-frame prediction to generate/compressed picture
data and encoding output order informatiof of each picture, the
compressed picture date including a picture erving as a random access
point;

a reconstruction step of decodifg the compressed picture datato
reconstruct pictures;

a picture storage stgp of storing one or more of the
reconstructed pictures as reférence pictures to be used for encoding of a
subsequent picture; and

a control step #f controlling the picture storage step,

wherein in the control step the video predictive encoding device
classifying and/controlling each of the pictures, the pictures classified
into three types:

1Y a clean random access (CRA) picture from which decoding
of encgbded data is started;

2) a picture, which is decoded after a CRA picture associated

ith the picture and is outputted before the associated CRA picture, is

not subjected to a decoding process by the reconstruction step and
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which is not stored in the picture storage step or output, and which has
a list of reference pictures for execution of inter-frame prediction, th

list of reference pictures including at least one reference picture ot

one reference picture preceding the associated CRA. picture irydecoding
order;

3) a picture which is decoded by the reconsfriction step and
stored in the picture storage step for reference as néeded, and which is
characterized in that the picture has a list of/reference pictures for
execution of inter-frame prediction, and every reference picture in the
list of reference pictures is decoded by/the reconstruction step and

decoded after the associated CRA pictyfe.

5. A video predictive effcoding program for letting a computer
function as:

input means that ffiputs a plurality of pictures constituting a
video sequence;

encoding geans which encodes the pictures by either
intra-frame predjétion or inter-frame prediction to generate compressed

picture data i

cluding a picture serving as a random access point and
the encodifig means also encodes output order information of each
picture 4nd information about a picture type of each picture;
reconstruction means which decodes the compressed picture
ta to reconstruct pictures;

picture storage means which stores one or more of the

reconstructed pictures as reference pictures to be used for encoding of a
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subsequent picture; and
control means which determines the picture type and controls
the picture storage means based on the determined picture type,
wherein the control means labels each of the pictures as o
1) a clean random access (CRA) picture: the CRA pic
a picture which is characterized in that a type 2 picture subsequent to a
CRA picture can be correctly decoded when decodingds started from
the CRA picture;
2) a type 1 picture: the type 1 picture bejfig a picture which is
decoded after a CRA picture associated with the picture and is
outputted before the associated CRA pictute, and which has a Iist of
reference pictures for execution of inter-frame prediction, the list of
reference pictures including at leastOne refetence picture labeled as a
type 1 picture or at least one referénce picture preceding said associated
CRA picture in decoding orde
3) a type 2 picture: the type 2 picture being a picture which has
a list of reference pictuyés, for execution of inter-frame prediction, and
which is characterizéd in that every reference picture in the list of
reference picturey/is labeled as either a type 2 picture or a CRA picture

and is decodedVafter a CRA picture associated with the picture.
A video predictive encoding program for letting a computer
input means that inputs a plurality of pictures constituting a

video sequence;

encoding means which encodes the pictures by either
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intra-frame prediction or inter-frame prediction to generate compressed
picture data and which also encodes output order information of each
picture, the compressed picture data including a picture serving
random access point;
reconstruction means which decodes the compressed picture
data to reconstruct pictures;
picture storage means which stores one oy more of the
reconstructed pictures as reference pictures to be used for encoding of a
subsequent picture; and
control means which controls the pictyre storage means,
wherein the control means classifiés and controls each of the
pictures into three types:
1) a clean random access ( ) picture from which decoding
of encoded data is started;
2) a picture, which isdecoded after a CRA picture associated
with the picture, and is opfputted before the associated CRA picture,
which is not subjectedto a decoding process by the reconstruction
means and is not sfdred in the picture storage means or output, and
which has a list/of reference pictures for execution of inter-frame
prediction, the/list of reference pictures including at least one reference
picture nof subjected to the decoding process by the reconstruction
means, Or at least one reference picture preceding the associated CRA
e in decoding order;
3} a picture which is decoded by the reconstruction means and
is stored in the picture storage means for reference as needed, and

which is characterized in that the picture has a list of reference pictures
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" means and is decoded after a CRA picture associated with the picturg.

for execution of inter-frame prediction and in that every reference

picture in the list of reference pictures is decoded by the reconstructio

7. A video predictive decoding device comprising:

input means that inputs, for a plurality of pictures gonstituting a
video sequence, compressed picture data including g'random access
picture, encoded data indicative of an output order ¢f each picture, and
a picture type of each picture resuliing fropd encoding by either
intra-frame prediction or inter-frame predicti

reconstruction means which decgdes the compressed picture
data and the encoded data to recgfistruct pictures, output order
information, and output picture typg/information;

picture storage means Avhich stores one or more of said
reconstructed pictures as reference pictures to be used for decoding of a
subsequent picture; and

control means Xvhich controls the reconstruction means, based
on the picture type,

wherein £ach picture is labeled with the picture type, and the
picture type being one of three types :
clean random access (CRA) picture, the CRA picture being
e which is characterized in that a type 2 picture subsequent to a
picture, can be correctly decoded when decoding is started from
e CRA picture;
2) a type 1 picture, the type 1 picture being a picture which is

decoded after a CRA picture associated with the picture and is
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outputted before the associated CRA picture, and which has a list of
reference pictures for execution of inter-frame prediction, the list o
reference pictures including at least one reference picture labeled
type 1 picture, or at least one reference picture precedin
agsociated CRA picture in decoding order;
e which has

a list of reference pictures for execution of inter-frame/prediction, and

3) a type 2 picture, the type 2 picture being a pic

which is characterized in that every reference pigture in the list of
reference pictures is labeled as a type 2 picture gras a CRA picture and
is decoded after an the associated CRA picturg; and

wherein the reconstruction means dontinves a decoding process
during a period immediately before prgcessing a next CRA picture, the
decoding process continued such {fat when decoding of encoded data
is started from a CRA picturg/ the reconstruction means decodes a
picture labeled as a type 2 picture and skips decoding of a picture

labeled as a type 1 picturey

8. A videg/predictive decoding device comprising:

input medns that inputs compressed picture data for a plurality

reconstruction means which decodes the compressed picture
data and the encoded data to recomstruct pictures and output order

information;
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picture storage means which stores one or more of said
reconstructed pictures as reference pictures to be used for decoding of a
subsequent picture; and

control means which controls the reconstruction means,

wherein the control means classifies and controls eaph of the
pictures, the pictures classified into three types:

1) a clean random access {CRA) picture from
of encoded data is started;

2) a picture, which is decoded after a CRRA picture associated
with the picture, and is outputted before the 4ssociated CRA picture,
which is not subjected to a decoding prptess by the reconstruction
means and is not stored in the picture/storage means or output, and
which has a list of reference pictpfes for execution of inter-frame
prediction, the reference picturgs including at least one reference
picture not subjected to the decoding process by the reconstruction
means, or at least one refepénce picture preceding the associated CRA
picture in decoding order;
3) a picture which is decoded by the reconstruction means and
stored in the pictyfe storage means for reference as needed, and which
is characterized in that the picture has a list of reference pictures for
execution of inter~frame prediction and every reference picture in the
list of reference pictures is decoded by the reconstruction means and is
decogded after a CRA. picture associated with the picture; and
wherein the reconstruction means continues a decoding process,
during a period immediately before processing a next CRA picture,

such that when decoding of encoded data is started from an associated
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CRA picture, the reconstruction means decodes a target picture if every
reference picture in a list of reference pictures for the target picture is
stared in the picture storage means, and the reconstruction means skips
decoding of the target picture if one or more reference pictures ¥l the

list of reference pictures are not stored in the picture storage mgans.

9. A video predictive decoding method execyted by a video
predictive decoding device, comprising:

an input step that inputs compressed pictyfe data for a plurality
of pictures constituting a video sequence, compress picture data
including a random access picture and endoded data indicative of an
output order of each picture and a pictugé type of each picture, resulting
from encoding by either inter-ffame prediction or intra-frame
prediction;

a reconstruction step of decoding the compressed picture data
and the encoded data to regonstruct pictures, output order information,
and picture type information;

a picture stofage  step of storing one. or more of said
reconstructed pictifes as reference pictures to be used for decoding of a
subsequent picidre; and

a cogtrol step of controlling the reconstruction step, based on

wherein each picture is labeled with the picture type, and the
e type being one of three types:
1} a clean random access (CRA} picture, the CRA picture being

a picture which is characterized in that a type 2 picture subsequent to a
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CRA picture can be correctly decoded when decoding is started from
the CRA picture;

2} a type 1 picture, the type 1 picture being a picture whicK is
decoded afier a CRA picture associated with the picture #nd is
outputted before the associated CRA picture, and which hag a list of
reference pictures for execution of inter-frame predictior, the list of
reference pictures including at least one reference piciire labeled as a
type 1 picture or at least one reference picture preceding said associated
CRA picture in decoding order;

3} a type 2 picture, the type 2 picture/being a picture which has
a list of reference pictures for execution gt inter-frame prediction, and
which is characterized in that every Aeference picture in the list of
rveference pictures is labeled as eithgr a type 2 picture or a CRA picture
and is decoded after a CRA pictpfre associated with the picture; and

wherein in the reco ction step the video predictive decoding

device continues a decoding process, during a period immediately

before a process of a néxt CRA picture, the decoding process continued

10. A video predictive decoding method executed by a video
redictive decoding device, comprising:
an input step of inputting compressed picture data for a plurality

of pictures constituting a video sequence, the compressed picture data
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including a random access picture and encoded data indicative of an
output order of each picture, resulting from encoding by either
intra-frame prediction or inter-frame prediction;

a reconstruction step of decoding the compressed pictury/data
and the encoded data to reconstruct pictures and outpuf order
information;

a picture storage step of storing ome or rhore of said
reconstructed pictures as reference pictures to be used/Tor decoding of a
subsequent picture; and

a control step of controlling the reconstfuction step comprising
the video predictive decoding device classifying and controlling each
of the pictures into three types:

1} a clean random access (CRA) picture from which decoding
of encoded data is started;

2) a picture, which is decoded after a CRA picture associated
with the picture, and is oufputted before the associated CRA picture,
which is not subjected to/a decoding process by the reconstruction step
and is not stored in theé picture storage step or output, and which has a
list of reference pigfures for execution of inter-frame prediction, the list
of reference pictures including at least one reference picture not
subjected tothe decoding process by the reconstruction step, or at least

one referghce picture preceding the associated CRA picture in decoding
3} a picture which is decoded by the reconstruction step and

tored in the picture storage step for reference as needed, and which is

characterized in that the picture has a list of reference pictures for
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execution of inter-frame prediction and in that every reference picture
in the list of reference pictures is decoded by the reconstruction step
and is decoded after a CRA picture associated with the picture;

wherein in the reconstruction step the video predictive degdding
device continues a decoding process, during a period immfediately
before a process of a next CRA picture, the decoding procegs continued
such that the video predictive decoding device detertiiines whether
every reference picture in a list of reference pictures for a target picture
is stored in the picture storage step, in responsgé to every reference
picture in the list of reference pictures beéing stored, the video
predictive decoding device decoding the target picture, and in response
to one or more reference pictures in the'list of reference pictures not
being stored, the video predictive de¢oding device skips decoding of

the target picture.

11. A video predictive decoding program for letting a
computer function as:
input means /which inputs compressed picture data for a
plurality of pi?es constituting a video sequence, the compressed
ud

ing a random access picture, encoded data indicative

reconstruction means which decodes the compressed picture
data and the encoded data to reconstruct pictures, output order

information, and picture type information;

57




10

15

20

25

picture storage means which stores one or more of said
reconstructed pictures as reference pictures to be used for decoding of a
subsequent picture; and

control means which controls the reconstruction means, baéed
on the picture type,

wherein each picture is labeled with the picture typg, and the
picture type is one of three types:

1) a clean random access (CRA) picture, the CRA picture being
a picture which is characterized in that a type 2 pictdre subsequent to a
CRA picture, can be comrectly decoded when degoding is started from
the CRA picture;

2) a type 1 picture, the type 1 picidre being a picture which is
decoded after a CRA picture associdted with the picture and is
outputted before the associated CRX picture, and which has a list of
reference pictures for execution Of inter-frame prediction, the list of
reference pictures including af/least one reference picture labeled as a
type 1 picture, or at legdt one reference picture preceding said
associated CRA picture jf1 decoding order;

3) a type 2 pigture, the type 2 picture being a picture which has
a list of reference pictures for execution of inter-frame prediction, and
which is characterized in that every reference pictwre in the list of
reference pigtures is labeled as a type 2 picture or as a CRA picture and
is decoded after the associated CRA picture; and

wherein the reconstruction means continues a decoding process,
duping a pericd immediately before a process of a next CRA picture,

the decoding process continued such that when decoding of encoded
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data is started from a CRA picture, the reconstruction means decodes a
picture labeled as a type 2 picture and skips decoding of a picture
labeled as a type ! picture.

12, A video predictive decoding program for lgtting a
computer function as:
input means which inputs compressed pictupé data for a
plurality of pictures constituting a video sequence/ the compressed
picture data including a random access picturg’ and encoded data
indicative of an output order of each picture, pésulting from encoding
by either intra-frame prediction or inter-framé prediction;
reconstruction means which decddes the compressed picture
data and the encoded data to recongiruct pictures and output order
information;
picture storage means /which stores one or more of said
reconstructed pictures as refefence pictures to be used for decoding of a
subsequent picture; and
control means which controls the reconstruction means,
wherein the/control means classifies and controls each of the
pictures into threé types:
1) a aflean random access (CRA) picture from which decoding
of encoded'data is started;
) & picture, which is decoded after a CRA picture associated
with/the picture, and is outputted before the associated CRA. picture,
ich is not subjected to a decoding process by the reconstruction

means and is not stored in the picture storage means or output, and
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which has a list of reference pictires for execution of imter-frame
prediction, the list of reference pictures including at least one reference
picfure not subjected to the decoding process by the reconstructién
means, or at least one reference picture preceding the associated/CRA
picture in decoding order;

3) a picture which is decoded by the reconstructiod means and
stored in the picture storage means for reference as needed, and which
is characterized in that the picture has a list of refgrence pictures for
execution of inter-frame prediction and in that e¥ery reference picture
in the list of reference pictures is decoded by the reconstruction means
and is decoded afier a CRA picture associated with the picture; and

wherein the reconstruction mean$ continues a decoding process,
during a period immediately before grocessing a next CRA picture, the
decoding process continued sucly'that when decoding of encoded data

is started from an associated’ CRA. picture, the reconstruction means

. determines whether evepy reference picture in a list of reference

pictures for a target pigfure is stored in the picture storage means, and if
every reference pictire in the list of reference pictures is determined to
be stored, the reconstruction means decodes the target picture, and if
one or morg reference pictures in the list of reference pictures are
determingd not to be stored, the reconstruction means skips decoding of

the target picture.
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CLAIMS

1. A video predictive decoding device comprising:

input means that inputs a bitstream including compressed picture data for a
plurality of pictures constituting a video sequence, where each picture has a network
abstraction layer unit type that identifies said picture as one of a plurality of picture
types including random access picture, random access skipped (RAS) leading picture
and non-RAS leading picture;

reconstruction means which decodes the compressed picture data to
reconstruct pictures based on the picture types; and

output means which outputs the reconstructed pictures;

wherein

1) a random access picture is the first picture in the bitstream in decoding
order when the decoding process, which starts at any random access picture in the
bitstream, is started from said random access picture;

2) RAS leading picture is the picture which precedes the associated random
access picture in output order, and is not decodable when the associated random access
picture is the first picture in the bitstream in decoding order;

3) non-RAS leading picture is the picture which precedes the associated
random access picture in output order, and is decodable,

and wherein

RAS leading picture is not cutput when the associated random access picture is

the first picture in the bitstream in decoding order.

2. A video predictive decoding method executed by a video predictive decoding
device, comprising:

an input step of inputting a bitstream including compressed picture data for a
plurality of pictures constituting a video sequence, where each picture has a network
abstraction layer unit type that identifies said picture as one of a plurality of picture
types including random access picture, random access skipped (RAS) leading picture
and non-RAS leading picture;

a reconstruction step of decoding the compressed picture data to reconstruct
pictures based on the picture types; and

an output step of outputting the reconstructed pictures;

wherein

1) a random access picture is the first picture in the bitstream in decoding
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order when the decoding process, which starts at any random access picture in the
bitstream, is started from said random access picture;

2) RAS leading picture is the picture which precedes the associated random
access picture in output order, and is not decodable when the associated random access
picture is the first picture in the bitstream in decoding crder;

3) non-RAS leading picture is the picture which precedes the associated
random access picture in output order, and is decodable,

and wherein

RAS leading picture is not output when the associated random access picture is

the first picture in the bitstream in decoding order.

3. A video predictive decoding program for letting a computer function as:

input means that inputs a bitstream including compressed picture data for a
plurality of pictures constituting a video sequence, where each picture has a network
abstraction layer unit type that identifies said picture as one of a plurality of picture
types including random access picture, random access skipped (RAS) leading picture
and non-RAS leading picture;

reconstruction means which decodes the compressed picture data to
reconstruct pictures based on the picture types; and

output means which outputs the reconstructed pictures;

wherein

1) a random access picture is the first picture in the bitstream in decoding
order when the decoding process, which starts at any random access picture in the
bitstream, is started from said random access picture;

2) RAS leading picture is the picture which precedes the associated random
access picture in output order, and is not decodable when the associated random access
picture is the first picture in the bitstream in decoding order;

3) non-RAS leading picture is the picture which precedes the associated
random access picture in output order, and is decodable,

and wherein

RAS leading picture is not output when the associated random access picture is

the first picture in the bitstream in decoding order.
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